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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Extent and surface deficiency which controlled amount of 
foreign maUer. hue in polyester in thesatisfactory level, are 
not former are small, hue thesatisfactory molded article 
aromatic polyester^ and said polyester which it can form arc 
used,extent surface deficiency which is not former is little, 
also hue offerssatisfactory biaxially drawn polyester film. 

[Means to Solve the Problems] 

With polyester which designates aromatic polyester, 
especially ethylene terephthalate whichpolymerized Sb 
compound as polymerization catalyst as main repeat unit, 
limiting viscosity to beO.4 - 1.5 ranges, quantity in polymer of 
Sb compound being Sb atomic weight conversion and with 50 
- 400 ppm , amount of foreign matter of size of 10;mu m or 
greater in said polymer Ig being 50 or less, L value and b 
value of color which was measured by Lab method formula 
below (1), aromatic polyester which fills up (2) and biaxially 
drawn filmo which consists ofthis 



75^L-b 


(1) 


75<=L-b 


(1) 








(2) 


b03 


(2) 



iimm 1] 

Sb it^^^m^kiA^tLxm^ud^^m^'} 

xXT-;UT:fey.*SIS34®aA< 0.4^1.5 0teS 
(cfcy.i$7Kuxxx;u+(D sb \t^%(D^h< 

Sb m=f'W^%-X: 50-400ppm T'fey. 10//m 

±<7):^^*a)Sitaift;!)<7Kuxx7^;u ig Sfcy 

50 fiiaTT'fcy. A^O Lab "iklZii^m^tMz 
±^-<D L fi<t b M;!)<TS(1). i2)^m&tiZ 



[Claim(s)] 
[Claim 1] 

With aromatic polyester which polymerized Sb compound as 
polymerization catalyst, limiting viscosity areO.4 - 1.5 ranges, 
quantity of Sb compound in said polyester being Sb atomic 
weight conversion and with 50 - 400 ppm , amount of foreign 
matter of size of 10;mu m or greater being polyester per gram 
50 or less , L value and b value of color whichwas measured 
at same time by Lab method formula below (1), satisfy(2) 
aromatic polyestero which is made feature 

[Mathematical Formula 1] 



75^L-b 



(1) 
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75<=L-b 


(1) 


b^3 






(2) 


bD3 






(2) 


2] 


[Claim 2] 







[if 3] 

tmm 1 fsaa)^s»i7tfijxxi^;i.AMb35:4x 

*iS#7KUxx7';u7-f;uAo 
Specification 

[0001] 

*IB§BBI*5?S]S^7K'JX7.x;UfcJ:0:-ttS# 
7K'jxxx;u^^;uAlcHL. Mlci$L<l±7KU 

(feffl)l^g*l. ^FblC/Sffm. /S»Jp°Ba°BKlCS 

^l^:^SlS7KUxxx;^fciJ:l;c^^A^b^i:-5z: 

[0002] 
[0003] 

A^;!)^i)7KUxx^;^^i^ffliilcfcl^T^*i^14 
[0004] 

L)!)^Uci:/)<b. sb^b^!fel^iFp1li$^a^rl^So 



aromatic polyestero which is stated in Claim 1 which is a 
polyester where the aromatic polyester designates ethylene 
terephthalate as main repeat unit 

[Claim 3] 

biaxially drawn polyester fllmo which consists of aromatic 
polyester which is stated in Claim 1 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards aromatic polyester and biaxially drawn 
polyester film , furthermore as for details foreign matter in 
polymer and coloring is superior little little in the color (hue ), 
furthermore regards aromatic polyester which is superior in 
moldability^ molded article quality and biaxially drawn film 
which consists of this. 

[0002] 

[Prior Art] 

aromatic polyester which is represented in polyethylene 
terephthalate is superior in dynamic property* heat 
resistance* antiweathering agent* electrical resistance* 
chemical resistance's used widely as film* fiber* bottle* 
other molded article. 

[0003] 

required property it differs as for this polyester in each 
application it can use the polymerization catalyst in order to 
advance polymerization reaction smoothly, but at time of 
theproduction. 

various metal compound is known as this polymerization 
catalyst, but antimony (Sb ) compound like the antimony 
trioxide even among them is used widely inexpensive and as 
catalyst whichhas high polymerization activity. 

[0004] 

But, also Sb compound has held problem. 

for example Sb compound part of that being reduced while 
reacting, forms the metal Sb and in addition foreign matter, 
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tzt^a.^mW- 1-275628 -^^ffi. 
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^tz. 61-23 1025 -^li^^lzli. Sb it^^ 



Mic*fc.4#ggBg 54-39490 -^^s. *#BgBg 

60-67529-^^x^^131*. Sb{b^^t'J>1b^!K3^ 

^ibm^t^^i^xmi^&^LtzijOimm^ 

fAi^\zmi^i>Ztt^mm^tiXl'^^t<. Z(D^ 



[0006] 

[^B-B/)^fi?3iLJ:5<t-r^^ii] 

fiff>Sx$ftS#7KUxx7^;u:7-r^uA^j»tt'r 
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blackens color of polymer, the process condition deteriorates, 
molded article quality deteriorates. 

[0005] 

From until recently, you did various examination concerning 
foreign matter decrease of polymer which uses Sb compound 
for polymerization catalyst. 

It adds Sb compound to EIrcaction initial stage in for example 
Japan Unexamined Patent Publication Hei 1- 275628 
disclosure. Japan Unexamined Patent Publication Hei 2- 
3420 disclosure in ester exchange (EI ) method, itutilizes to 
be proposed, as catalyst of both of the EI and condensation 
polymerization equal to amount where another Elcatalyst is 
notadded foreign matter in polymer decreasing is stated. 

But, according to examination of this inventor, as for polymer 
whichis acquired with this kind of polymerization method , 
effect is little in decrease and coloring prevention of amount 
of foreign matter which originates in Sb compound which it 
uses as polymerization catalyst polymer of satisfactory quality 
is obtained, isdifficult , it became clear. 

In addition, Sb compound is used for polymerization catalyst 
in Japan Unexamined Patent Publication Showa 6 1-231 025 
disclosure , tere ^t* jpl 1 acid trace addition is done in last 
half of condensation polymerization, technology which 
decreases foreign matter which is accumulated in spinneret at 
thetime of yam-spinning is proposed. 

But, it does not decrease foreign matter in polymer to fully 
makinguse of this technology, obtains satisfactory polymer 
quality it is difficult. 

Furthermore and, those which beforehand it heats mix Sb 
compound and the phosphorus compound with suitable 
condition are used for condensation catalyst in Japan 
Unexamined Patent Publication Showa 5 4- 39490 
disclosure. Japan Unexamined Patent Publication Showa 
60-67529 disclosure , it isproposed , but also this effect is 
restricted to decreaseof spinneret foreign matter in 
yam-spinning, you cannot expect reducing effect of foreign 
matter in polymer. 

[0006] 

[Problems to be Solved by the Invention] 

Extent and surface deficiency where objective of this 
invention controlled amount of foreign matter, hue in 
polyester in satisfactory level, is not former are small, also 
hue satisfactory molded article is to offer aromatic polyester 
which it canform. 

Extent surface deficiency to which other objective of this 
invention used theaforementioned polyester, is not former is 
little, it means that also the hue offers satisfactory biaxially 
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[0007] 

*iBBj(D a mt. :^%m\z^inim-\z^ sb 
fey, iS/-K'jxxT';u*(D sb it-^^omt^ sb 

H^a^ST' 50^00ppm T-fey. 10// m l^l± 
cO:^^$CDSi^»A<7KUxxx;u ig ^fcy 50 

<ifeiTr*fcy. A^oLabjiiCcfcyjus^^xfc*^ 

-(D L fitt b fflA<TS:(l). (2)^mS.ti>Ct^ 

[0008] 
[»2] 



drawn polyester film. 
[0007] 

[Means to Solve the Problems] 

objective of this invention, according to this invention with 
aromatic polyester whichpolymerized first, Sb compound as 
polymerization catalyst, limiting viscosity to be 0.4 - 1.5 
ranges,quantity of Sb compound in said polyester being Sb 
atomic weight conversion and withSO - 400 ppm , amount of 
foreign matter of size of 10;mu m or greater being polyester 
per gram 50 or less , At same time L value and b value of 
color which wasmeasured by Lab method formula below (1), 
satisfy (2) are achievedwith aromatic polyester which is made 
feature. 

[0008] 

[Mathematical Formula 2] 



75^L-b 


(1) 


75<=L.b 


(1) 








(2) 


ba3 






(2) 


[00091 


[0009] 







i,4-v<7n^+-»*->v:^;u,tC>Sa)Jog?flg^ 

:t-;u. vX5^U>>fyzi— 1,4-v^P's^ 
^-;J-^>^b>^f ya-;u, e 



aromatic dicarboxylic acid etc like for example terephthalic 
acid, naphthalenedicarboxylic acid, isophthalic acid, 
phthalic acid, biphenyl dicarboxylic acid, diphenylether 
dicarboxylic acid, diphenoxy ethane dicarboxylic acid as 
dicarboxylic acid component of aromatic polyester in this 
invention, can be listed. 

Among these, especially terephthalic acid, 
2,6-naphthalenedicarboxylic acid is desirable, as for these 
ratiowhich is occupied in dicarboxylic acid component is 80 
mole % or more, is desirable. 

In this case, terephthalic acid or 2 and 6 
-naphthalenedicarboxylic acid it is possible tocopolymerize 
cycloaliphatic dicarboxylic acid like aliphatic dicarboxylic 
acid, 1, 4- cyclohexane dicarboxylic acid like aforementioned 
aromatic dicarboxylic acid, adipicacid^ sebacic acid other 
than. 

In addition, for example ethyleneglycol, trimethylene 
glycol, 1,4- butanediol, dieihylene glycol, glycol, and 
polyoxyalkylene glycol etc of the aliphatic, cycloaliphatic, 
aromatic 1 and 4 -cyclohexane dimethanoU neopentylene 
glycol , bisphenol A, bisphenol S way can be listed as 
glycol component 
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[0010] 

=i-;Uiilc»^««^^i^i:Lfc*a^7Kgxx 
[boil] 

ctib^Ste7K'Jxx7^;ufi. Ji^. v:b;U7fC> 
Kt'^^Un-^Ut^xx^^HbSlC^-y:^:^;*. 
v*;U7K>Kv7;u+;uxx-r;ui:^'^'Ji3~;U(t 
^xxtf;u3£»SIC$i±4:^;4 , ^fci±v*;u 
7K>Si:T;U+U>:*-+-9--<K^xX'f;HbS 

xx7^;ufc^o:/^fcli^cDi£a^i*^4jS^ 



sb <b^^r*fc*i(ftt 

flfy^lf . =K<b7>^^>. EK<b7>^^>. 
£K<bT>^^>a)JD^il^b!t«g. =^^b7>^ 
=^^bT>^^>05p^/\D>f>^b!^. 

«■etK^b!K!lA^»*L<. *#lZ=K<bT>^^> 
[0012] 

7Kgxx7^;u43(DSiS7>T^>1b^fel»A<7 
^ie^^A<fcy.^#|::»*Ll^<7)l± lOO-^350ppm 
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Among these, ethyleneglycoU 1, 4- butanediol especially is 
desirable, as for these ratiowhich is occupied in glycol 
component is 80 mole % or more, is desirable . 

[0010] 

As concrete example of aforementioned aromatic polyester, 
polyester^ or these whichdesignates polyethylene 
terephthalatCs polybutylene terephthalate^ 
polyethylene-2,6-naphthaIate. po]ybuty!ene-2,6-naphthalate 
as effective ingredient is designated as main component, the 
copolyester which designates for example aforementioned 
dicarboxylic acid component and/or glycol component as 
copolymer component can be listed. 

[0011] 

These aromatic polyester usually, method esterification 
reaction of doing dicarboxylic acid and the glycol . Method 
transesterification of doing dicarboxylic acid dialkyl ester and 
glycol . Or forming, low molecular weight polymer of glycol 
ester and/or of dicarboxylic acid with such as dicarboxylic 
acid and method which alkylene oxide esterification reaction 
is done, under vacuum heatingthis product next, until it 
becomes predetermined degree of polymerization, it is 
acquired youpolymerizc by . 

height* price wise of catalytic ability from viewpoint, it is 
necessary to use the antimony compound in polymerization 
catalyst which is used for above-mentioned polymerization 
reaction. 

As this antimony compound especially it cannot be limited, if 
it is a Sb compound whichpossesses polymerization catalyst 
talent, it can use for option. 

You can list alcoholate etc like carbonate^ antimony 
glycolate like halide compound^ antimony acetate like the 
oxide^ antimony trichloride, antimony tribromide like for 
example antimony trioxide* antimony tetraoxide* antimony 
pentoxide. 

oxide is desirable even among them, especially antimony 
trioxide isdesirable. 

[0012] 

As for amount used of aforementioned antimony compound 
remains antimony compound amount in the polyester which is 
produced being antimony atom conversion, it is necessary to 
try 50 -400 ppm ago, fact that especially it is desirable is 100 - 
350 ppm. 
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;K'Jxx-T;U+a)SliS7>9^^>aA< 50ppm * 
[0013] 



[0014] 

fltlS5?«Si*UxxT-;KDSjgicBgL. 
[0015] 

*^0^(cfcit43?SJS/-K'jxxx;Hi. tKUv 

-Ig 10// m \>J.±0:ki^$(Dm^m^ 50 

10// m ia±(D;^t$(Dm!^a;!)< 50 B'Si&K^ 



[0016] 

tK'JxXx^U Ig «a) 10// m &i±0)m^SL^ 50 

*CD Sb ^]S»^ SO^OOppm ftitZtltniZ 
[0017] 

*«?Hlrfclt4^§St7K'JxXx;H4.Lab }4 
lCcfcyaiI^Lfc*5-(feffl)(DLfilfccfcU:bfilA< 

[0018] 
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When remains antimony quantity in polyester is under 50 
ppm, the activity of sufficient polymerization reaction is not 
acquired, is not desirable in order toproduce polyester. 

On one hand, when remains antimony quantity in polyester 
X exceeds400 ppm, hue of polymer not only blackening, 
antimony catalyst residue mixesin polymer and becomes 
foreign matter. 

[0013] 

After melt condensation polymerization end melt extrusion it 
does polymer from polymerization vessel, cools at suitable 
coolant for example underwater and cuts off in suitable size 
and making into a chip does. 

chip with rectangular parallelepiped and with cylinder and 
with dice shape and isgood with spherical shape. 

In addition, also it is possible to administer according to need 
solid phase polymerization, to make the predetermined 
limiting viscosity. 

[0014] 

In addition, it is possible to use according to need other 
additive^ for example bluing agent, antioxidant^ 
ultraviolet absorber^ antistatic agent, flame retardant etc at 
thetime of production of aforementioned aromatic polyester. 

[0015] 

As for aromatic polyester in this invention, in polymer Ig, 
amount of foreign matter of size oflO;mu m or greater is 50 or 
less, being necessary , below preferably 30, itis a particularly 
preferably 10 or less. 

When amount of foreign matter of size of 10;mu m or greater 
exceeds 50, when molding and fabrication doing in for 
example biaxially drawn film etc, because also periphery of 
said foreign matter receives drawing, void (empty gap ) 
occurs in foreign matter periphery, probability which causes 
surface deficiency of large film becomes high. 

[0016] 

means which designates amount of foreign matter of 10;mu m 
or greater in polyester Ig as 50 or less especially is not 
limited. Especially it is effective to designate Sb amount of 
metal of Sb compound derivation which remains in for 
example aforementioned polymer as 50 - 400 ppm. 

[0017] 

As for aromatic polyester in this invention, L value and b 
value of color (hue ) which was measured due to Lab method 
formula below (1), have thenecessity to fill up (2) condition. 

[0018] 
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[Mathematical Formula 3] 



75<L-b 




75<=L-b 


(» 








(2) 


bD3 






(2) 


[0019] 


[0019] 







±1E^*. L-bOfSli 75 &i±V&i>Ztt<!ii^W: 

to 

i><i:o\zmmt^^mm\zm^i^ui\t<. 
m^iit^^jnTs'rJu^iz^nt^ sb it'^'^m 

{«63fcCD Sb ^SM^ 50^400ppm tL. M^S 
[0020] 

ff^iraxtt. ^I0Xn°pa>3iJt^A^b. o.4 1.5 0 

[0021] 

xxx;uA^b&sxttS#:?>r;uAiCcfcoT3i 

[0022] 

;uA^$5{:^ifi](rJin»{fc<!:i(i Tg-io-Tg+70 

deg C. Tg:7KUxXx;KD**^X}K»SJS). S 

WLx-mm$y^)iAtL. ^^t^rtg*^s]^c 

Jingft(fcix.(i Tg-^Tg+70 deg C). E#L. 5?blC 



In above Formula, value of L-b is 75 or greater, it is 
necessaiy ,but furthermore it is a preferably 8 0 or greater. 

In addition, b value is 3 or less, it is necessary , 
butfurthermore it is a preferably 2 or less. 

When value is large, whiteness satisfactory it shows L value, 
b value increases extent yellowness where that valuebecomes 
large. 

When aromatic polyester condition of above Formula is not 
filled up, when melt extrusion molding doing in film etc, 
when furthermore yellow in order to co!or,you use for for 
example packaging film etc, with thermal history hue is bad, 
because desire to purchase of consumer it declines, is not 
desirable. 

means which in order to become condition of above Formula, 
controls hue of aromatic polyester especially is not limited. It 
designates Sb amount of metal of Sb compound catalyst 
derivation which remains in the for example polyester as 50 - 
400 ppm, it can achieve by suitable declarationadjusting 
polymerization temperature^ polymerization time. 

[0020] 

As for limiting viscosity of aforementioned aromatic 
polyester, from intensity etc of molding property, processed 
good, from 0.4 there arc 1.5 ranges, it is necessary . 

[0021] 

Furthermore, second objective of this invention is achieved 
with biaxially drawn film whichconsists of aforementioned 
aromatic polyester 

[0022] 

Aforementioned aromatic polyester melt extrusion it does this 
biaxially drawn film, from die,quench does on cooling drum 
and obtains undrawn film, heating (glass transition 
temperature of for example Tg- 1 0-Tg+70 deg C ^ Tg: 
polyester ), draws said undrawn film next in machine 
direction and makes uniaxially drawn film, continuously 
heating(for example Tg-Tg+70 deg C ), draws in horizontal 
direction, it can acquire furthermore by heat-set and/or 
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\Z 1-150// mA<»*U^o 

[0023] 

[0024] 
[|I!6<?J] 



^fzmv^m^xmi^tz^^om^m^\>xT\z 

[0025] 

(MJt 60/40)a);g^J§J«$ffllN.35 deg C •(? 

m'&uzmm^&t^^%\i\th. 



[0026] 
2) 



thermal relaxation doing. 

thickness of this biaxially drawn film 1 - 300;mu m^ 
especially 1 - 150;mu m is desirable. 

This thickness under l;mu m, thickness does not stabilize film 
manufacturing process thin and in extreme case reaches to 
cutting. 

On one hand, when this thickness exceeds 300;mu m, it 
becomes the excess quality and it is a uneconomic. 

draw ratio differs depending upon application but both 
longitudinal draw, transverse draw ratio 2 - 6-fo!d it makes 
range, it is desirable . 

When draw ratio 2 -fold is under, orientation of film being the 
insufficient, mechanical strength is not granted. 

On one hand, when draw ratio exceeds 6 -fold, because draw 
ratio is toohigh, film manufacture becomes difficult and, it 
becomes excess quality. 

In addition, heat-set and/or thermal relaxation adjusting to 
application of film, can use meanso condition of public 
knowledge. 

[0023] 

In addition, according to need slipperiness is granted to 
biaxially drawn polyester film in this invention, is desirable. 

means of lubricity provision is not something which 
especially is limited. Method of dispersing for example SiOz. 
BaS04. CaCOj. alumina, alumina silicate, crosslinked 
organic particle or other lubricant in polymer. You can list 
method etc which provides layer which possesses slipperiness 
in surface of film. 

[0024] 

[Working Example(s)] 

this invention is detailed below, with Working Example . 

Furthermore, "part" in Working Example means parts by 
weight. 

In addition measurement method of characteristic which is 
used in Working Example is shownbelow, 

[0025] 

1) Making use of mixed solvent of limiting viscosity 
[;et]:phenoI/tetrachloroethane (weight ratio 60/40 ), it 
calculatesfrom solution viscosity which was measured with 
35 degC. 

[0026] 

2) hue (color ) 
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tK'J 140 deg CX'60^^ ^^Jitl+TrM 

mtz-iooiDPr/H^-r-So 

[0027] 

3) ^jssan^ 

3270 m)izi:oxm^0yjmizxt^*)^-^a) 

[0028] 

::^a/^v-;^(HFIP)/^□□;^;^A=l/l (DitiSfr 

aa^mv iiias^^3t^siet^(2oo fS)-ea 

[0029] 

ig^igfpis«S®-easuaii^^0 



With 140 deg C thermal processing it does polymer in 60 
min^ dryer and afterdrying, measures with Nippon 
Denshoku Kogyo K.K. (DB 69-244-3708 ) supplied, color 
difference meter Z- 1001 DP. 

[0027] 

3) amount of metal measurement 

With fluorescence X-ray (Rigaku Corp. (DB 69-054-9415 ) 
KK fluorescence X-ray 3270 type) amount of metal (unit 
ppm ) in polymer is measured with the predetermined 
method . 

[0028] 

4) foreign matter size and number 

polymer chip Ig acetone, you wash surface next well with 
chloroform, meitin solution of hexafluoroisopropanol (HF IP ) 
/chloroform=l/l, filter with membrane filter of the mesh 
opening I ;mu m, observe filtration ones with optical 
microscope (200 times), major diameter of foreign matter 
counts quantity of foreign matter of size of 1 0;mu m or 
greater. 

[0029] 

5) surface deficiency of film 

You observe film Ig with polarizing microscope, evaluation 
you do conccmingthose where major diameter of surface 
deficiency exceeds 50;mu m. with standard below. 



Quantity of foreign matter where major diameter of film per gram exceeds 50;mu m 0.. 



Quantity of foreign matter where major diameter of film per gram exceeds 50;mu m 1 to 5.. 



Quantity of foreign matter where major diameter of film per gram exceeds 50;mu m 6 - 10 



major diameter of jp 11 A per gram to exceed 50;mu m 



i> Quantity of foreign matter 10 or greater 



[0030] 

-p^Jl^A^m. 10cm. « 10cm 0*#$fC«JtJdi 



[0030] 
6) hue of film 

It cuts film in size of vertical 10 cm. side 10 cm, 10 -layer 
repeats this and places on picture paper form of white. 
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zh^ 30 A(DAA< loow a)Si?ftwa)T-cits 



This 30 people visual observation do under white 
incandescent lamp of 100 W, do sensory evaluation in regard 
to hue of film, evaluation do with standard below. 







@ 


Person who feels yellowness or mildew in color of film 3 orless 




♦ 






O 


Person who feels yellowness or mildew in color of film 4 -6 persons 




0 


:7^JUA(Ofe(C|tfeI*&^lx|i||-r^$Si:-SA3b<6-10A - 




A 


Person who feels yellowness or mildew in color of film 6-10 persons 


* 


y 






± 




X 






Person who feels yellowness or mildew in color of jpl 1 A 10 persons from here 


Top 




X 


[0031] 


[0031] 



immm\-3. JtS<5!lK2]xUr?^;UK3600SP 
i:X^U>>?'ij=j-;U2750a5i:$«ST*X5U~ 

3kg/cm' COJtoET 270 deg C lCTSl£$-frfco 

Stii^mt^ 600 ^ttJi^tz^^VikELs HIC 
«EICT 270 deg C T'SlS^ #fco 

?l tJStM'&SS 295 deg C iZXt^.^{zmM^ 
METiiLr O.lmmHg VM^tiyZtizMffi 

[0032] 

&vmi^m\z-wi-^-izm^u ^muz 
mi^xm^mi^y^)\^2x^mmo-)u{zxm^ 



slurrying it did [Working Example 1 --3 . Comparative 
Example 1,2] terephthalic acid 360 0 part and ethyleneglycol 
275 0 part with ambient temperature, insertedin stirrer 
equipped autoclave , under pressurizing 3 kg/cm^ reacted with 
270 deg C. 

pressure release it did with time point where amount of 
distilled water had become 600 part,furthermore with ambient 
pressure reacted with 270 deg C. 

Furthermore, in order to reach quantity which antimony 
quantity in polymer which is produced shows in Table 1, it 
added transparent solution of antimony 
trioxide/ethyleneglycol as polymerization catalyst. 

Continuously predetermined polyethylene terephthalate was 
acquired with polymerization temperature 295 deg C by 
polymerizingwith 0. 1 mmHg as under high vacuum 
decompressing gradually. 

quality of this polymer was as shown in Table 1 . 
[0032] 

chip of aforementioned polymer after drying, with velocity 
0 no ton /day was supplied to twin screw extruder in 
continuous, after filtering the polymer which is melted with 
filter (Eugene carbon supplied Eugene 15G ) of stainless steel 
ball sintering type,from slit on casting drum which was cooled 
extrusion undrawn film was acquired in sheet. 

Consequently with heated roll in machine direction drawing 
said undrawn film in 3.3 times, with stentor in horizontal 
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(C 3.6 f§lcS#LTli$ 30 Um (Dr|fiSi#:7-< 
[0033] 

[it^m 3]=K<b7>^^>/xTU>^'Ja-;u 

se^ 305 deg c tt^\>m\tmmm \ mm 

[0034] 

ss^ 275 deg c tti>&initmmm i 

fee 



[0035] 

^feLTpi^^a)7Kux^^>i^u:7^^-h$^# 

l±a2[C;5^1-i:fclJ-efcofco] 

[0036] 

[Si] 



direction drawing next in 3.6 -fold, it made biaxially drawn 
film of thickness 30 ;mu m. 

surface deficiency of biaxially drawn film which it acquires 
and evaluation resuh of hue were as shown in Table 2. 

[0033] 

After adding transparent solution of [Comparative Example 

3 ] antimony trioxide/ethyleneglycol as polymerization 
catalyst, other thandesignating polymerization temperature as 
305 deg C, executing in same way as the Working Example 1, 
it acquired predetermined polyethylene terephthalate. 

quality of this polymer was as shown in Table 1. 

It formed in biaxially drawn film polymer which it acquires to 
similar to the Working Example 1 . 

surface deficiency of biaxially drawn film which it acquires 
and evaluation result of hue were as shown in Table 2. 

[0034] 

After adding transparent solution of [Comparative Example 

4 ] antimony trioxide/ethyleneglycol as polymerization 
catalyst, other thandesignating polymerization temperature as 
275 deg C, executing in same way as the Working Example 2, 
it acquired predetermined polyethylene terephthalate. 

quality of this polymer was as shown in Table 1 . 



It formed in biaxially drawn film polymer which it acquires to 
similar to the Working Example 1. 

surface deficiency of biaxially drawn film which it acquires 
and evaluation result of hue were as shown in Table 2. 

[0035] 

Other than adding substituting antimony pentoxide of 
[Working Example 4 ] antimony trioxide, executing insame 
way as Working Example 1, it acquired predetermined 
polyethylene terephthalate. quality of this polymer was as 
shown in Table 1. It formed in biaxially drawn film polymer 
which it acquires to similar to the Working Example 1 . 
surface deficiency of biaxially drawn film which it acquires 
and evaluation result of hue were as shown in Table 2. ] 

[0036] 

[Table I] 
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1^ ^t. itfto 


S b ^ 
Aft 

(ppa) 


60 0) 


Col-b 


Col-(L-b) 


TV KB PI 
1 


2 9 6 


1 5 5 


0.642 


1 6 0 


9 


0. 5 


8 2.3 


2 


2 9 5 


1 4 0 


0.851 


3 8 0 


3 2 


1 . 2 


7 9.0 


^ oa Fi 
3 


2 9 5 


1 8 0 


0.640 


7 0 


6 


1 . 8 


7 6.4 


1 


2 9 5 


1 3 2 


0.635 


4 2 0 


5 5 


3. 4 


7 3.0 


i-L w tn 
2 


2 9 5 


- 




3 0 


3 


-0. 2 


8 5.3 


3 


3 0 6 


1 4 1 


0. 6 4 7 


1 6 0 


1 1 


3. 1 


6 9.1 


4 


2 7 5 






3 8 0 


4 3 


1 . 0 


8 0.5 


4 


2 9 5 


1 5 0 


0.639 


1 5 0 


1 1 


0. 3 


8 0.5 



[0037] 
[$2] 



[0037] 

[Table 2] 





y ■< ^ ^ in m 










© 


O 




o 


O 


O 






0 


O 




X 


A 


X 




0 


X 


X 






@ 


0 



[0038] 



[0038] 

As been clear from result of Table I ^ 2, aromatic polyester of 
this invention the foreign matter of Sb catalytic cause is very 
little, biaxially drawn polyester film which uses said polyester 
the surface deficiency is little, it is superior in point where hue 
issatisfactofy as especially packaging material film. 
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[0039] 



¥1*10^7^ 17 B 
0034 



[OO34][Jt^0!l 4]=K<b7>^^>/X^U>^f 

^(DS^Sit^ 275 deg c bti>\>mitmmm 

2 tl5l4$|zS|J£LrBrSa)7K'Jx^L/>7^U7'^r 

fee 

0036 

[ISiE:^,^] 



[0039] 

[Effects of the Invention] 

According to this invention, extent and surface deficiency 
which controlled the amount of foreign matter, hue in 
polyester in satisfactory level, are not former aresmall, also 
hue satisfactory molded article can offer aromatic polyester 
whichit can form. 

In addition, said polyester is used, extent surface deficiency 
which is not formeris little, also hue can offer satisfactory 
biaxially drawn polyester film. 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxx 



1998 July 17 days 

specification 

0034 

Modification 



After adding transparent solution of {0034} [Comparative 
Example 4 ] antimony trioxide/ethyleneglycol as 
polymerization catalyst, other thandesignating polymerization 
temperature as 275 deg C, executing in same way as the 
Working Example 2, it acquired predetermined polyethylene 
terephthalate. 

quality of this polymer was as shown in Table 1. 



specification 



0036 



Modification 
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[0036] [0036] 
CSll [Table!] 











(t:) 






S 

(ppa) 




Co]-b 


Col~(L"b) 


1 


2 9 5 


1 5 S 


0.642 


15 0 


9 


0. 5 


8 2.3 


2 


2 9 5 


1 4 0 


0.661 


3 8 0 


3 2 


1 , 2 


7 9.0 


3 


2 9 5 


1 8 0 


0,640 


7 0 


6 


1 . 8 


7 6.4 




2 9 5 


1 3 2 


0.635 


4 2 0 


5 S 


3. 4 


7 3. 0 


2 


2 9 5 


18 0 




3 0 


3 


- D . 2 


8 5. 3 


3 


3 0 5 


14 1 


0.647 


15 0 


11 


3. 1 


6 9. 1 


4 


2 7 6 


1 4 0 




3 8 0 


4 3 


1 . 0 


•8 0.5 


4 


2 9 5 


1 5 0 


0.629 


15 0 


1 1 


0. 3 


8 0.6 



Page 16 Paterra Instant MT Machine Translation 



